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ABSTRACT 

This study conducted a statistical analysis to look 
at the participation and achievement of Black, Hispanic, and female 
secondary education students in mathematics, science, and advanced 
technology programs in schools in Virginia, compared to those of 
White students and male students. In particular, the study applied 
descriptive and inferential statistical methods to develop 
percentages, frequencies, means, and binomial proportionality 
statistics using data collected via the Student Enrollment Survey and 
the Virginia Vocational Education Reporting System. For measures of 
student achievement, the study analyzed data on awarding of diplomas, 
scores from a national assessment, enrollment in five Virginia magnet 
schools, scores on a State Assessment Program instrument, 
participation in student science competitions, and enrol Iment in 
advanced programs. The analysis found that Black and Hispanic 
students were participating and achieving at rates lower than were 
White students; the difference in both participation rates and 
achievement was greater for Black students than for Hispanic 
students; and female students participated and achieved on a par with 
male students in most facets of mathematics and science studies. Six 
appendixes present statistical analyses of enrollment data, the 
Virginia State Department of Education work plans, a student 
enrollment survey form, statistical summaries, Virginia science and 
technology magnet school enrollment data, and a list of secondary 
school course offerings. A 16-item bibliography is included, (JB) 
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EXECUTIVE SUMMARY 



A survey of zr.e current literature describes a lack of 
participation and achievement of minority students, especially 
black and Hispanic, in the areas of mathematics, science, and 
advanced technologies. Research suggests that some minority 
students, especially Hispanic and black, have significantly lower 
levels of achievement in mathematics, science, and technology than 
do white students. The purpose of this study was to assess the 
achievement and participation of black, Hispanic, and female 
students in mathematics, science, and technology courses as 
compared to that of white students and male students, as 
appropriate, in Virginia public schools. Data were analysed to 
determine if a discrepancy existed between the achievemient and 
participation of the white student population and that of black 
and Hispanic students, and ' or between male and female students in 
Virginia's public schools. 

Educational intervention strategies which have been 
successful in reducing the disparity in minority and female 
achievement end participation in mathematics, science, and 
technology programs in secondary schools are also included in this 
report. The intervention strategies suggested are now in place 
either in schools or as comtmunity efforts. The ultimate goal is 
that ail students, regardless of race or gender, achieve success 
and become literate in mathematics, science, and technology. 



FROCEZ'URE 

The National Prospective on miinority participation and 
achievement in mathematics, science, and technology was determined 
through a review of current literature including an ERIC search. 
Secondly, data collected via the Student Enrollment Survey (SES, 
1991) and the Virginia Vocational Education Reporting System 
(VERS, 1991) were evaluated. These enrollm^ent data were analyzed 
by gender and ethnicity, using descriptive and inferential 
statistical methods, to develop percentages, frequencies, means, 
and binomial proportionality statistics An explanation of the use 
of the binomial proportionality status appears in Appendix A. 
Female enrollment was compared to male enrollment for mathematics, 
science, and technology. Minority ethnic enrollments were 
compared to white enrollment and to the percentage of the total 
sample represented by each minority ethnic group. 
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In add^-ion the following data were analyzed by gender and 
ethnicity as" measures of student achievement in mathematics, 
science, and technology: 

. The state 1990 aggregate data regarding the awarding of 
diplomas by gender and ethnicity 

. Scores of the Virginia students participating in the 1991 
National Assessment of Educational Progress (NAEP) 
mathematics proficiency test 

. 1991-92 enrollment in the five Virginia magnet schools for 
science and technology 

. Division mathematics and science scores on the 1990-91 
Virginia State Assessment Program (VSAP) fourth, eighth and 
eleventh grade tests 

. Participation in the Virginia Junior Academy of Science 
(VJAS) 1991 student competition 

. The advanced course enrollment and demographics of student 
participants in the National Science Scholars Program for 
1991 by gender and ethnicity. 



FINDINGS 

Black and Hispanic students were found to participate and 
achieve in mathematics, science, and technology at rates lower 
than those found for white students. This was especially noted in 
advanced courses. The difference in both participation rates and 
achievement was greater for black students than for Hispanic 
students. Female students participated and achieved on par with 
mal^ students in most facets of mathematics and science studies. 
AO exception was found in advanced mathematics participation where 
the TDercentaae of male students (52.6 %) exceeded that of female 
students (47 4%) bv approximately five percentage points, a 
significant difference. Male students also had greater 
participation rates in VJAS mathematics competition where 85 
percent of the participants were male. In addition, black and 
female students are represented at a disproportionately low rate 
when compared to white males in the current Virginia science and 
technology magnet school enrollment. 

The enrollment of black (8.0%) and female (12.3%) students in 
the most advanced technology program, pre-engineering, was lower 
than the respective population percentages (19.4% and 50.8%). The 
population percentaaes cited are the percentages of eleventh-grade 
students in the Virginia State Assessment Program by gender and 
ethnicity . 
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The rate of enrollment and achievei^ent test scores of white 
students exceeded that of black students in mathematics, and 
science. There was no significant difference in the rate of 
enrollment of Hispanic and white students a.n academic science 
courses. However, differences were noted on achievement test 
scores of Hispanic students in mathematics and science and in the 
rate of enrollment of Hispanic students in mathematics and 
technology compared to white students. 



RECOMMENDATIONS 

The Department of Education should form a team that includes 
mathematics, science, and technology educators to plan a symposium 
for developing a strategic plan to promote systematic improvements 
in the participation (enrcllment) and achievement of black, 
Hispanic, and female students in mathematics, science, and 
technology. The planners should consider, but not lim^it 
discussion to, the follov;inc potential intervention activities and 
strategies. These suggested strategies, as indicated in the 
parenthetical references, are based on programs and strategies 
successfully im.plemented both nationally and in Virginia. 

Develop special pre-school mat hernia t i c s , science, and 
technology readiness programs. Such program^s have been 
modeled in Virginia, but as far as was determ.ined, on a 
very small scale. (The Dwight D. Eisenhower Mathematics and 
Science Education Act) 

Develop special program.s for secondary students such as 
after-school and Saturday enrichment programs. Such 
program.s, targeted at underrepresented students, have 
provided mathem,at ics , science, and technology enrichment 
both nationally and in Virginia. (National Science 
Foundation) 

• Provide mentorship, scholarship and internship programs and 
job shadowing opportunities by business/industry and the 
public sector. These program.s have been modeled in 
Virginia's science and technology magnet schools as well as 
in initiatives throughout the Commonwealth. (Studeht 
Enrollment Survey) 

• Develop instructional models to improve teacher inservice 
and preservice training to address the special educational 
needs of black, Hispanic, and other under -represented 
students. (Southeastern Consortium for minorities in 
Engineering) 
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• Identify teacher recruitment practices that recognize the 
need for appropriate role models for minority and female 
studer.ts. (National Science Foundation, Student Enrollment 
Survey) 

. Develop programs for parents that prepare them to help 
their children make course selection decisions and consider 
career choices in mathematics, science, and technology. 
(Student Enrollment Survey) 

. DevelOD mathematics and science enrichment programs outside 
of the' public secondary setting, supported cooperatively by 
the Board of Education, the State Council of Higher 
Education, and business and community organizations. These 
enrichment programs develop the interest and achievement of 
minority and female students in mathematics and science and 
provide access to such instruction to a larger number of 
students. (National Science Foundation) 

. Dev^-lcc ?.r,d implement classroom instructional strategies 
tha^' enccuraae ferr.ale students to pursue advanced physical 
scier:ce courses and mathematics studies. (The Mid-Atlantic 
Center for Sex Equity) 

The ^trateaic plan developed should be integrated into the 
Department of Education's educational reform plans such as World 
Class Education (V.'CE) and Virginia Quality Education for Science 
and Technology (V-QUEST) . 

Tt is further recommended that each individual school 
division evaluate the distribution of its student population in 
appT ied/aeneral, academic, and advanced academic mathematics, 
science, ' ar.a techr.olcov courses, by gender and ethnicity. If 
minority/female participation rates are revealed to be lower than 
that of white-male students, a local strategic plan should be 
developed and implemented to address increasing the participation 
rate of the ur.derrepresented . 
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INTRODUCTION 



This study was conducted to determine the status of the 
ach ieverr.er:t and participation of black, Hispanic, and female 
students in mathematics, science, and technology in Virginia 
schools as compared to the achievement and participation of white 
and male students in the same courses. The study team also sought 
to identify intervention strategies and initiatives to improve the 
achievement and participation rates of those student groups for 
whom the data identified a need. 

As directed by Department of Education RFPs 91-36 and 91-46, 
the study team attempted to address the following issues: 

• Determine if black and Hispanic student achievement in 
mathematics and science is significantly lower than the 
achievement of the total population of students in 
Virginia . 

• Determine if participation of black and Hispanic students 
in advanced level mathematics and science courses is 
significantly lower than for the total population cf 
students in Virginia. 

• Deter.mine if female student achievement and participation 
in mathematics, science, and technology is significantly 
lower than that cf male students in Virginia. 

• Determir;e the m.agnitude of disparity in achievement and 
participation of between and among the ethnic groups 
studied and establish the degree of need for strategic 
inter vent ion . 

• Identify mathematics, science, and technology program.s 
which have proven successful in improving the achievement 
of minority, and femiale students. 

• Develop a strategic plan for integrating identified 
intervention programs into Department of Education Common 
Core of Learning, Restructuring, V-QUEST, and other 
reform, initiatives . 
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PPOCErURE 



The arr reach adopted by the study tearr. involved the 
fcllcwino procedure. The National Prespective on minority 
parr icipat ion and achievement in matheniat ics , science, and 
technologv was determined through a review of current literature 
includinc'an ERIC search. Secondly, data collected via the Student 
Enrollment Survey (SES, 1991) and the Virginia Vocational 
Education Reporting System (VERS, 1991) were evaluated. These 
enrollment data were evaluated by gender and ethnicity, using 
descriptive and inferential statistical methods, to develop 
percentages, frequencies , means, and binomial proportionality 
statistics. Female enrollment was compared to male enrollment for 
each discipline studied, while minority ethnic enrollments were 
compared to white enrollment and to the percentage of the total 
sample represented ethnic groups. 

In addition, the following data were analyzed by gendc-r and 
ethnicitv as ir.easures of student achievement on tests in 
mathematics, science, and technology: 

• Virginia state 1990 data regarding the awarding of 
diplor.ar by gender and ethnicity 

• Scores on the 1991 National Assessment of Educational 
Progress (KAE?) m.athematics proficiency test 

• i991-?2 enrollment in the five Virginia magnet schools 
fcr science and technology 

• Division m.athematics and science 1990-91 scores on the 
Virginia State Assessment Program (VSAF) fourth, eighth 
and eleventh grade tests 

• Participation in the Virginia Junior Academy of Science 
15 91 £ udent compet it ion 

• Advanced course enrollment of student participants in the 
National Science Scholars Program for 1991 by gender and 
ethnicity 

LIMITATIONS 

Information and data for this study were collected subject 
to several limiting conditions. These conditions were considered 
in developing the findings and recommendations for this report. 

• v;hile an attempt was made to acquire data from the entire 
Viroinia secondary school population data were received 
from scYiools representing 62 percent of school divisions. 
The sample is however, assumed to be representative of 
the Virginia secondary school population. 
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• Achievement data were obtained from state and national 
assessments .in which Virginia students participated but 
not 5;reci f iccj I ly collected for this study. 

• Ach: eveiTiOnt and participation are results of multiple 
events that include teacher and parent expectations, 
instructional strategies, peer group pressures^ and 
availability of incentives and local programs to increase 
interest in certain subject areas. Therefore it should 
be recognized that variables other than those examined in 
this study affect achievement and participation. 

• The study focused on student participation and 
achievemiont in secondary rriat hema t i cs , science, and 
technology in Virginians public schools, with the 
exception of VSAP data which included other grade levels. 

• The technology education data from the Virginia 
Vocational Education Reporting System is an unduplicated 
enrollment count. The count of students in the several 
technology education programs can vary from that 
presented herein because students enrolled in more than 
one program, were only counted in one program. The total 
coun*: represented ail students enrolled in vocational 
p^rograiTiS but the actual enrollment for individual 
programs m.ay be greater than reported. 



DEFI!;iTIOi: OF TERMS 



The following definitions and descriptions of terms are 
presented to provide an understanding of these terms as used in 
this report . 

• Participation: Enrollment of student in specific 
courses or course levels 



• Applied/General Courses: Courses designed for 
students perceived to be of lower ability or to lack the 
appropriate preparation for higher level course 

• Academic Courses: Courses designed for students 
perceived to be of average to high ability 

• Advanced Academic Courses: Courses designed for 
student s pe rceived to have high abi lity 

• Unduplicated Enrollment: A one-time count of students 
who comipleted more than' one vocational course 
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FINDINGS; STATUS OF BLACK, HISPANIC, AND FEMALE 
PARTICIPATION AND ACHIEVEMENT IN MATHEMATICS, SCIENCE, AND 
TECHNOLOGY : THE NATIONAL PROSPECTIVE 



A study rhan airiQ AmprinR : The E^V/ FQCe — Ol — Science — SLOd 

P.n o i nefir ina . published in 1989 by the Task Force on Women, 
Minorities, and the Handicapped in Science and Technology, 
reported that in the United States, black*^. comprise only 2 percent 
of ail employed scientists and engineers even though they make up 

12 percent of the general population* In 1989, blacks earned 5 
percent of the bachelor *s degrees and one percent of the Ph.Ds in 
science and engineering. In 1988, only 47 blacks earned 
doctorates in science and only 15 earned them in engineering. The 
Task Force study indicated that black women earned more bachelor *s 
degrees in science than black men but only a third as many 
bachelor's degrees in engineering. 

The Task Force study also indicated that the picture is 
similar for Kispanics. Kispanics are America's fastest growing 
minority group, comprising nine percent of the population. Only 2 
percent of Hispanics, however, are scientists and engineers. They 
hold 3 percent of all bachelor's degrees and 2 percent of all 
Ph. Dr. in science and engineering. Hispanic women earn slightly 
fewer bachelor's degrees in science than Hispanic men but only one- 
sixth as many bachelor's degrees in engineering. 

Another group studied in this report was white women. While 
they make up 'only -0 percent of all employed scientists and 
engineers, thev are 43 percent of the U.S. population. In 1989, 
white women earned 22 percent of all bachelor's degrees but only 

13 percent of the Ph.Ds in engineering. They are more likely than 
males to be enrolled in the life sciences at the undergraduate 
level, and eiaht times more likely to be in life sciences at t^' 
graduate level. While increasing numbers of white women are 
entering careers in science and engineering, they do not seem to 
be choosing these careers in the same proportions as other 
professional areas . 

Czujko and Bernstein (1989), in a report about high school 
student enrollment in m.athematics and science courses, reported 
the following findings: 

Physics and Chemistry 

• Most high school seniors (60%) have taken neither physics 
nor chemistry. Dramatic attrition occurs very early in 
the mathematics course sequence for students who do not 
take physics or chemistry. 
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• Arr.cr.g high school seniors, those who .cake physics have 
the l-iohest achievement test scores in mathematics, 
reading, ana vocabulary. Physics students are also the 
rr.cst involved in extra-curricular activities. 

• An educational process starting with m.astering basic 
skills and enrolling in an academic curriculum wi3 1 most 
likely result in students taking physics and chemistry as 
well as aspiring to graduate from a four-year college, 

• Less than one-third of the women in a high school 
chemistry class take physics, while over half of the men 
do so . 

• Nearly 6C percent of the students who take high school 
cher.istry, but not physics, are female. 

• Students who anticipate mtajoring in education during 
college are the least likely of any other surveyed miajor 
to have taken a high school course in physics or 
cher.istry. Students who intend to major in the health 
sciences and social sciences are predominantly female and 
are r.cst. likely to have taken chemistry but not physics 
in h : gn s chocl . 

• Students who anticipate majoring in engineerin3 or the 
physical sciences during college are overwhelmingly male 
and are the T.ost likely to have completed physics in high 
s chool , 



Race and Ethnic Background 

• Arr.cng students with poor reading skills, blacks and 
Hispanics are more likely than Asians or whites to have 
problems with mathem.ati . 

• Among students with strong reading skills, Asians and 
whites are more likely than blacks or Hispanics to have 
strong mathematics skills . 

• Eighty-four percent of black students and 78 percent of 
Hispanic students score lower on mathematics achievement 
tests than average white students, 

• Amiong students v;ith except ion a 1 mathematics achievement 
test scores, black students are more likely than students 
froKi any other racial group to take both physics and 
chti^ii.i ry . 
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Black students have high post secondary school 
expectations, but proportionally few are enrolled in 
college preparatory programs. 

i^-ona seniors with above average mathematics achievement 
test' scores, Hispanics are the least likely to be 
enrolled in a college preparatory program. 



THE GENDER GAP IN MATHEKATICi AND SCIENCE 



. Females score lower than males on tests of mathematics 
achievement . 

. Females and males are equally likely to take Algebra I, 
but males are somewhat more likely to take geometry. 
Algebra II, and chemistry. In trigonometry and calculus, 
males outnumber females by 3 to 2 . 

. Male and female students who score equally well on the 
mathematics achievement test are equally likely to take 
chemistry and trigonometry. But females of high 
mathematics aptitude are somewhat less likely than males 
cf similar aptitude to take calculus. 

. Significantly fewer female students with exceptional 
achievement test scores in mathematics take physics 
com.pared to their m.ale classmates with identical test 
scores. There appear to be unique barriers keeping 
females out of physics classes. 



the labor 



Even thouah women are participating in 
and in higher education in record numbers, they are 
heavily drawn into female-dominated 
infreauently m.ove into traditionally 



male 



force 
still 
careers and 
careers . 



. Neither differences in mathematics achievement nor 
differences in mathematics and science coursework can 
account for the overwhelming gender-related differences 
in educational and occupational goals. 

• In m.any ways, the aspirations of high-achieving remales 
resemJDle low achievers more than they do the aspirations 
of high achieving males. 

In 1986, Dossey et . al. reported that only about half of 17- 
year-old students reached a proficiency associated with material 
taught in junior high school mathematics. Neuschatz and Covalt 
(1988) found that only 20 percent of the senior class of 1987 had 
taken high school physics. Snyder (19S7) reported that the high 
school graduation rates for blacks had increased, but the rate at 
which these black graduates were attending college had gone down. 
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Consequently, fewer blacks were enrolled in institutions of higher 
education in 1985 than there were in 1975. Finally, Czujko and 
Bernstein noted that there was little evidence that women^ even 
those with exceptional mathematics ability, are taking much more 
junior and senior level coursework in miathematics and science than 
those women who graduated in 1980. 

The Mathematical Sciences Education Board (MSEB) , a 
consortium of the National Academy of Sciences, the National 
Academy of Engineering, the Institute of Medicine, and the 
National Research Council, held a national convocation in 1990 in 
Washington, D. C. Out of this convocation came the report Maki.^g 

Mathematics Work for Minorities: Framework for a National Action 

Plan , 199O-2QG0. This report reflected two major commitments by 
the National Academ.y of Sciences and the National Academy of 
Engineering: "a com.mitment to all our youth, especially in 
mathematics'' and science, and a ccrrjr.itment to make mathematics and 
the sciences available to the underrepresented groups in our 
country to ensure the total education of all our citizens" (p. 2) . 

A quote from the MSEH report illustrates the urgency of the 

issue : 

Mathematics is im.portant not just in the education of 
scientists, engineers, and economists but also in the 
education of every working citizen in the United 
States. It's hard to see how anybody can pull dov;n 
anything better than a minimum wage job in the years 
ahead without quantitative skills. The world is 
changing, with an increasing emphasis on science and 
technology in every aspect of life: the service 
sector, the manufacturing sector, and so forth. 
Consequently, quantitative skills are prerequisites to 
enjoying a decent standard of living. 

This, of course, has special significance for women 
and minorities, groups that have traditionally been 
shut out of miany technical jobs and careers because of 
weak mathematics preparation. Increasingly, these 
groups will be shut out of just about any job in the 
years ahead without an adequate basis: a foundation in 
mathem,atics (p. 2) . 
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vTvinTNrc;- STATUS OF BLACK, HISPANIC, AND FEMALE 
PARTICIPATION AND ACHIE^MENT IN MATHEMATICS, SCIENCE, AND 
PARTICIPAT^ICm^AN^^ IN VIRGINIA'S SECONDARY SCHOOLS 

"A self fulfillina prophecy has been created and nurtured which 
asserts that rr.inorities and women can't do mathematics and, 
Tete'fU that we should not e.pect much from these groups^ 



eylectatlons produce low achievement, and low achievement, xn 
turn, tenl' serve as a justification for 1^ e.p^ctations,^ 
which produces a continuous, vicious cycle J^ak^ 
Work for Minorities: Framework for National Action) 



Thi- stateir.ent, made by J. Arthur Jones, President, Futura 
Technologies and Steering Committee Chair of the Mathematical 
Sciences Education Board's National Convocation, can be equally 
aoilied to scTence (especially the advanced physical sciences) ana 
a5v-inced technologies The education phenomenon described, with 
'fs SonseaSe ces lor student success, has been well documented in 
^ationa^ studies and deserves very close scrutiny ir. the 
Sommonw;alth to assure that educational opportunities and 
exoectations are equal for all students. 
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PARTICIPATIO:: OF BLACK, HISPANIC, AND FEMALE STUDi^NTS IN 
MATHEKJVTICS, SCIENCE, AND TECHNOLOGY 

Naticral studies have found that black, Hispanic, and female 
students often do not pursue the most advanced mathematics, 
science, and Jechnoloay courses at the same level of participation 
as the total ccoulation of students or at the same level as white 
students (oikes; 1990, Czujko and Bernstein 1990) . This section 
Tf the st^d- documents the status of the participation of 
JirgYnia's black, Hispanic, and female secondary students in 
mathematics, sciencH, and technology -^^^^J^.^^f^.i^f 
participation of blacks and Hispanics is compared to that of white 
?t^den^s and to the enrollment percentage of each ethnic group in 
the s?udy samcle. The enrollment of female students is compared to 
^he total fenale percentage of the sample and to the percentage of 
enrollment of male students in the same courses. 



Black and Hispanic Student Enrollment in Science 

This section of the report first examines the total 
percentage oi enrollment in applied, academic, and advanced 
academic courses by echnic group. Secondly, the percentage of 
enrollment for each ethnic group in each course level (applied, 
academic, and advanced academic) is presented in individual 
graphs. These individual ethnic group graphs are presented to 
detail enrollment differences by course level for direct 
comparison within the ethnic group. 
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The purpose of Figure 1 is to provide an aggregate view of 
the enrollment data for this section. The graph shows that when 
the percentage of students of each ethnic group in the total 
science sample was compared to percentages of students enrolled in 
applied/general, academiic, and advanced academic science courses 
by ethnicity, the black and Hispanic student percentages of 
applied/general course enrollment was higher than the percentages 
of black and Hispanics students in the sample. Also, the 
percentage of black and Hispanic students enrolled in academic and 
advanced academic science courses is less than the percentages of 
the sample fcr each of these groups. For white students in the 
sample, enrollment in applied/general courses w^as less than the 
percentage of the sample while enrollment in academic and advanced 
academic science courses was greater than the white student 
percentage of the total sample. An examination of enrollment data 
for each individual group studied follows. 
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As indicated in Figure 2, black students were 19.2 percent 
of all students in the sample, 27 percent of the students enrolled 
-r appT ^ ed/ae-.eral science courses, 18.6 percent of those taking 
acaden^ic cou'rses, and 8.1 percent of all students taking advanced 
acaderr.ic science courses were black. 




Hispanic students constituted 1.9 percent of all students in 
the sample, 2.3 percent of the students enrolled in 
applied/aeneral science courses, 1.9 percent of those taking 
academic 'courses, and 1.0 percent of all students taking advanced 
academic science courses. (Figure 3) 




Hispanic Applied/ Academic Advancjcd 
Science General Academic 

Enrollment Hispanic Enrollment By Course Level 
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White students comprised 73.4 percent of all students in the 
sample, 68.4 percent of the students enrolled in applied/general 
science courses, 74. C percent of those taking academic courses and 
76.2 percent of ail students taking advanced academic science 
courses. (Figure 4) 




White Applied/ Academic Advanced 
Science General Academic 
Enrollment White Enrollment By Course Level 



r^ia^rc rcTiris:' c: }f?:::e-:a7c cf V,r.,i';, Si-c:er:s r.rr^lle^ ir. Scierce Cc-rses c\ Course 

The data depicted in Figures 2, 3, and 4 further illustrate 
that black and Hispanic students were overrepresented as enrolles 
in the applied/general science courses, and under-represented in 
the advanced academic science courses when compared with black and 
Hispanic enrollment percentages for the total student sam^ple. 
Conversely, white students were enrolled in applied/general 
courses at a lower percentage than the white percentage of the 
total sample, and were represented in advanced academic courses at 
a greater percentage than the whice percentage of the total 
sample . 

The following data summarize the distribution of science 
students in applied/general, academic, and advanced academic 
science courses by ethnic group to emphasize the enrollment 
comparison among ethnic groups. 
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Eyarr^-.ina the enrollment data for the percentage of students 
of each ethnic group enrolled in each level of science course 
r'vea^ed th^ following information, illustrated in Figure 5 Of 
a^ w"^rte students in' the sample, 12.1 percent were enrolled xn 
a;;iied/aeneral courses; 15.6 percent of Hispanic students and 
18 3 oerc-nt of all black science students were enrolled in 
a-'^lied/ qeneral courses. While 83.3 percent of all white science 
students were enrolled in academic courses, 82 percent of Hispanic 
students, and 80 percent of black students were enrolled While 
4 5 percent of all white science students were enrolled in 
advanced acJ^demic courses, 2.2 percent of Hispanic and 1 . 8 percent 
of black students were enrolled in the same courses. 
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The percentaae of black students enrolled in applied science 
courses was high and the percentage enrolled in advanced academic 
courses was low compared to similar enrollment percentages for 
white students. Hispanic student enrollment in science courses 
showed a similar trend. 
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There was a small but significant difference in the 
percentage of enrollment of black, and white students in academic 
courses (3.3 percentage points), while the small difference in 
white and Hispanic enrollment (2.0 percentage points) was not 
significant. However, the enrollment of white students exceeded 
that of black and Hispanic students for each comparison (Figure 
5^ . These data suggest that black and Hispanic students are not 
pursuing the advanced academic science courses which lead to entry 
into science and science related careers at a similar rat-p to that 
of white students. 



Black and Hispanic Student Enrollment in Mathematics 

This section of the report first examines the total 
percentage of enrollm.ent in applied, academic, and advanced 
academic courses by ethnic group. Second, the percentage of 
enrollmient for each erhnic group in each course level (applied, 
academic, and advanced academic) is presented in individual 
graphs. These individual ethnic group graphs are presented to 
detail enrollment differences and for direct comparison within the 
ethnic group. 
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The purpose of Figure 6 is to provide an aggregate view of 
the enrollment data for this section. The graph shows that when 
the percentage of students of each ethnic group in the total 
mathematics sam.ple was compared to percentages of students 
enrolled in applied/general, academic, and advanced academic 
mathematics courses by ethnicity, the black and Hispanic student 
percentages of applied/general course enrollment was higher than 
the percentages of black and Hispanics students in the sample. 
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^ico the p^rcentaae of black and Hispanic students enrolled in 
a^adem^c and advanced academic mathematics courses is less than 
the pe-centaa^s cf the sample for each of these groups. For white 
o.'n-A^-s the sample, enrollment in applied/general courses was 
le^^'^tha-" the percentage of the sample while enrollment m 
acaderic 'and advanced academic m'^thematics courses was greater 
t^an the white student percentage of the total sample. An 
examination of enrollment data for each individual ethnic group 
fellows . 

While black students were 19.1 percent of all mathematics 
students in the sample, they were 33.3 percen^c of the students 
— ^.'.ed in applied/general mathematics courses, 16.2 percent of 
;h;sr taking academic courses, and 6.1 percent of all students 
taking advanced academic mathematics courses were black (Figure 
7) . 




Black Math Applied/ Academic Advanced 
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Black Enrollment By Course Level 
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As demonstrated in Figure 8^ Hispanic students were 2.2 
percent of all mathematics students in the sample, 3.0 percent of 
the students enrolled in applied/general mathematics courses, 2.0 
percent of students taking academic courses, and 1.6 percent of 
all students taking advanced academic mathematics courses were 
Hispanic . 




H ispan ic Applied/ Academic MvEiyccd 
Matli General Academic 

Enrollmcni Hispanic Enrollment by Course Level 



r:c-rc- ^• : CC":-6 r . :t rei::e^\ar:f ct ■•isparic Si^oer.zs L:\roLLe6 Lr Kazr.e" a'^ics. Ccrsc-s cy 
Cc'^rsc Levc. ? c r cc :" a if r. . s: a'. . " S". ^oeris Errcl-ec: in Mat her.at i cs 



White Students were 72.6 percent of all mathematics students 
in the sample, 61.4 percent of the students enrolled in 
applied/general mathematics courses, 75.4 percent of those 
students taking academic courses, and 79.2 percent of all students 
taking advanced academic mathematics courses were white (Figure 
9) . 
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EnroUmeni General Academic 
While Enrollmeni By Course Level 
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The data depicted in Figures 7, 8, and 9 further illustrate 
that black and Hispanic students were overr epre sent ed in the 
apr lied /general mathematics courses and under represented in the 
advanced acadeir.ic mathematics courses compared to the black and 
Hispanic percentages of the student sample. White students were 
enrolled 'in applied/general courses at a percentage less than 
their percentage of the total sample, and enrolled in advanced 
academic courses at a percentage greater than the white percentage 
of the total sample. While the differences in enrollment 
percentages are significant for both blacks and Hispanics compared 
to whites, the magnitude of the differences is greater for black 
than for Hispanic students. 

The following data summarize the distribution of mathematics 
students in appl i^ed/general , academic, and advanced academic 
mathematics courses by ethnic group to emphasize the enrollment 
comparison among ethnic groups. 

Examining the enrollment data for the percentage of students 
of each ethnic group enrolled in each level of mathematics course 
revealed the following information, illustrated in Figure 10. Of 
ail white students in the mathematics sample, 19.1 percent were 
enrolled in appl ied /gene ra 1 courses; 30.0 percent of Hispanic 
students, and 39.1 percent of all black mathematics students were 
enrolled in applied/ general courses. While 71,3 percent of all 
white mathematics students were enrolled in academic courses, 62.8 
percent of Hispanic students, and 58.0 percent of black students 
were enrolled. While 9.7 percent of all white mathematics students 
were enrolled in advanced academic courses, 7.3 percent of 
Hispanic and 2.9 percent of black students were enrolled in the 
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A significantly greater percentage of black and Hispanic 
students than white students were enrolled in applied/general 
mat heraat 3 c.-: courses. A significantly smaller percentage of black 
and Hispar.ic students than white students were enrolled in 
acaderr.ic ar,G advanced academic mathematics courses. These data 
suggest that black and Hispanic students are not taking 
mathematics courses which lead to careers based in mathematics at 
a rate similar to that of white students in Virginia secondary 
schools . 



Black, Hispanic, and White Student Enrollment in Technology 
Courses 

This section of the report first examines the total 
percentage of enrollment in the several technology programs 
offered in Virginia secondary schools by ethnic group (Figure 11) . 
Next, the percentage of enrollment for each ethnic group in each 
program is presented in individual graphs. These individual 
ethnic group graphs are presented to detail enrollment differences 
and for direct comparison within the ethnic group. 
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Figure 11: Comparison of Percentage of Enrollment for White, Black, and 
Hispanic Technology Students by Program 



The purpose of this graph is o provide an aggregate view of 
the enrollment data for this section. The graph shows that black 
enrollment was greatest in "Principles of Technology", and applied 
physics program. Hispanic enrollment was greatest in the 
transportation program, while white student enrollment was 
greatest in "Principles of Techrfology" and the communications 
program. An examination of enrollmient data for each individual 
ethnic group follov;s. 
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While black students were 15.9 percent of all students in the 
sample', they were 22.9 percent of students enrolled in principles 
terhroloov courses, 11.4 percent of those enrolled xn 
comirunicatio'n' courses, 10.6 percent of those enrolled in 
transportation courses, and 20.0 percent of those enrolled xn 
production courses (Figure 12) . 
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By comparison, white students were 69.2 percent o. the 
sample 70 8 oercent of those enrolled in principles of technology 
courses, 74. percent of those enrolled in communic5t.ion courses, 
65 9 percp-.- of those enrolled in transportation courses, and 61. i 
percent of those enrolled in production courses (Figure U) . 
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Hispanic students represent 7.8 percent of the sample. There 
were no Hispanic students enrolled in principles of technology 
ccurses; 6.6 percent of con-irr.un icat ions students, 20.9 percent of 
t ranspcrtanior. students, and 7.6 percent of production students 
were Hispanic (Figure 14) . 




Hispanic Principles Communication Transponaiion Production 
Tcchinology 

Enrollmcni Hispanic Enrollment By Course 



These data indicate that black students are enrolling in one 
of the iT.cre challenging technology courses, Principles of 
Technology (22. 9U, but are not enrolling in communications 
(11.4-:) and transportation programs (10.6%) at the same level as 
the percentage of black students taking technology courses 
(15.9-.). Black students are overrepresented in the less 
challenging production program (20%) as compared to the percentage 
of black students in technology programs. Similarly, Hispanic 
students are under represented in the Principles of Technology 
program. (0%), and overrepresented in the transportation (20.9%) 
program com.pared to Hispanic percentage of the sample (7.8%). 
White technology students are overrepresented in the communication 
program (74t) and underrepresented in production (61.3%) and 
transportation (65.9%) courses compared to white student 
percentage of all technology students (69.2%) . 

The extensive variability in student choice of technology 
programs gives no basis for generalizations regarding program 
choices by ethnicity. 
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ENROLLMENT OF FEMALE STUDENTS IN MATHEMATICS, SCIENCE, AND 
TECHNOLOGY 

Nat^o-ai ctudies have revealed that female students enroll in 
advanced' mathematics, science, and technology courses to a lesser 
extent than would be indicated by their percentage of the student 
population. This section of the study examines the enrollment of 
Virginia female students in these disciplines as compared to the 
female percentage of the samples examined and compared to the 
percentage of male enrollment in the same courses (Czu^ko and 
Bernstein, 1990) . 



ENROLLMENT OF FEMALE STUDENTS IN SCIENCE COURSES 

Female students comprised 49.6 percent of the sample of 
secondary school science students surveyed for this study. Female 
students represented 44.2 percent of students enrolled in 
applied/general science courses, 50.2 percent of students enrolled 
in academic courses, and 53.0 percent of students enrollec in 
advanced academic courses (Figure 15) . 
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Of all female students in the science sample, 11.6 percent 
were enrolled in applied/general science courses, 83.8 percent 
were enrolled in academic courses, and 5.4 percent were enrolled 
in advanced academic courses. For comparison, 14.4 percent of 
male students were enrolled in applied/general courses, 81.6 
percent in academic courses, and 4.0 percent in advanced academic 
courses. All of these differences between male and female 
enrollments were established as significant at the 0.01 level. 

Black female students comprised 10 percent of all students in 
the sample and 5 percent of students taking advanced academic 
science courses. Hispanic female students were 0.9 percent of all 
science students and 0.05 percent of those taking advanced science 
courses . 
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These data demonstrate that female student science enrollment 
exceeds that of male students in both academic and advanced 
academic science courses. However, for minority female students, 
enrcilment in advanced science courses was greater than minority 
male stuaents but approximately one-half the minority female 
representation in the sample. 

ENROLLl^NT OF FEMALE STUDENTS IN MATHEMATICS COURSES 

Female students comprised 49.6 percent of the sample of 
secondary school mathematics students surveyed for this study. 
Applied/general mathematics courses had 45.7 percent female 
enrollment, academic mathematics courses had 51.1 percent female 
enrollment, and advanced academic mathematics courses had 47.4 
percent female enrollment (Figure 16). 
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Of all female students in the mathematics sample, 20.7 
percent were enrolled in applied/general mathematics courses, 70.8 
percent were enrolled in academic courses, and 8.6 percent were 
enrolled in advanced academ.ic courses. For comparison, 24.1 
percent of male students were enrolled in applied/general courses, 
66.5 percent in academ.ic, and 9.3 percent in advanced academic 
mathematics courses. All of these differences between male and 
female enrollments were established as significant at the 0.01 
level . 
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Black female students represent 10 percent of all students m 
the sample of mathematics students and 3 percent of students 
tak^no advanced academic mathematics courses. Hisjjanic f^^^^^^ 
students comprise 0.9 percent of all mathematics studenrs, ana 0.9 
percent^of the enrollrrent in advanced mathematics courses. 

These data show that white and black female student 
enrollment in advanced academic mathematics courses is less than 
their percentage of the total sample, while Hispanic female 
students were enrolled in advanced mathematics courses at the same 
percentage as their percentage of the sample. 



FEMALE ENROLLMENT IN TECHNOLOGY EDUCATION 

Of the total enrollment in the technology education course 
samole, 14.0 percent were female. By comparison, females 
represented 27.1 percent of students enrolled in principles of 
technology courses, 17.1^ percent of students enrolled 
communication courses, 2.5 percent of students enrolled 
transportation courses, and 12.5 percent of students enrollec 
production courses (Figure 17) . 
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The data illustrated in Figure 17 demonstrate that female 
students were not enrolled in any of the technology areas at 
percentages reflecting female percentage of the total student 
population (50.9%). The most academically advanced of these 
courses, pre-engineer ing, was male dominated with 87.7 percent of 
the total enrollment. 
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SUMMJ^.RY 



Acaden.ic and advanced academic mathematics, science, and 
technology courses are designed to prepare students post-secondary 
education or technical vocational areas upon graduation. As such, 
students who successfully complete these courses are provided a 
career and employment advantage over those who do not . 

White students were enrolled in academic and advanced 
academic mathematics, science, and technology courses at 
percentages greater than the percentages of black or Hispanic 
enrollment in the same courses. In all cases reviewed for this 
study, white, Hispanic, and black enrollment percentages in 
advanced academic courses occurred in that descending order. 
Although all advanced acadep.ic course enrollment differences cited 
are statistically significant, the greater magnitude of the 
differences between black and white percentages of enrollment in 
advanced academic mathematics and science courses enhances the 
importance cf these comparisons for strategic intervention to 
improve the participation of black students. 

Applied/general miathem.at ics and science courses are usually 
not rigorous and are designed as low-level, non-college 
preparatory courses. White students were enrolled in 
applied/general mathematics and science courses at a significantly 
lower percentage than black or Hispanic students. These findings 
suggest that black and Hispanic students, more often than white 
students, were enrolled in courses that do not develop the 
prerequisite skills necessary for enrollment in advanced academic 
mathematics and science courses. 

Female s**udent enrollment in advanced academic science 
courses was greater than female representation in the sam^ple. 
However, fem.ale enrollment in advanced academic mathem.atics 
courses was significantly less than that of male students. Female 
student enrollmient in all technology programs was significantly 
less than m^ale enrollment. However, both the Principles of 
Technology program and the pre-engineering program are relatively 
new technology programs with small total enrollment and are not 
offered at many secondary schools. 
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OF BLACK, HISPANIC, AND FEMALE STUDENTS IN 
MATHEl^TI CS, SCIENCE, AND TECHNOLOGY 

^his section of the report describes the achievement of 
mather.atics, science, and technology students in Virginia 
secondary schools compared by ethnicity and gender. Several 
sources of data, including the following, were examined to 
accomplish the comparisons. 

Types of diplomas received by 1990 Virginia graduates 
compared by gender and ethnicity 

Aggregate Virginia State Assessment Program (VSAP) 
scores for mathematics and science 

Student achievement on the National Assessm:ent of 
Educational Progress 

Student participation in the Virginia Junior Academy of 
Science 

Enrollment in the five Virginia Magnet Schools for 
Mathematics, Science, and Technology 

Examination of the advanced course enrollment of student 
participants in the National Science Scholars Program 
for 1991 by gender and ethnicity. 

Enrollment in the Magnet Schools for Science and Technology, 
participation the Virginia Junior Academy of Science competitions, 
and participation in the National Science Scholars Program are 
used in this study as indicators of achievement because 
participation in each is recognition of a high level of 
achievement in mathematics, science, or technology. 



24 



3^ 



Types of Diplorr.as Received by Gender and Ethnicity 



A review of diplorr.as received by 1990 Virginia graduates by 
ethnicity indicates that a lower percentage of black students 
received advanced studies diplomas (23%) than the Virginia average 
percentage of Hispanic students. Hispanic students received 
advanced studies diplomas at a similar percentage (38%) to that 
for the average of all Virginia students (39%), Figure 18. 
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A review of the gender (Figure 19) distribution indicates 
that female students earned more advanced studies diplomas (57%) 
than male students (43%). 




Females Males 



r^G^rc Z9: Fercor.iaae cf SVuocr.is RcceivinG Advanceo St: -j dies Z^iploTas by Zeroc: (l^r*. 



25 



o 3 3 

ERIC 



Virginia State Assessment Program (VSAP) Mathematics and Science 
Scores (1991) 

The Virginia State Assessment Program is administered 
annually to Virginians fourth-, eighth,- and eleventh-grade 
students'. Data from the 1990-91 assessment provides the following 
look at mathematics and science achievement by gender and 
ethnicity , 

Figures 20 and 21 show that black and Hispanic students 
scored lower than white students on the VSAP mathematics and 
science tests at all grade levels tested. 
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These graphs are presented to show the trend of achievement 
at several grade levels as well as the ethnic achievement 
ccrr.par iscns for secondary students. Figure 22 shoves that the 
average female ;;chievement in mathematics is identical to that of 
male students. ''Figure 23, however, shows a 10 percentile point 
difference in achievement scores on the science VSAP subtest at 
eleventh grade, with male students scoring at 70 percentile and 
female students scoring at 60 percentile. 
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student Achievement on the National Assessment of Educational 
Progress 

The suir.na-y report of the first nationwide state-by-state 
asse-smen- o"^ the mathematics achievement of eighth-grade students 
is of particular interest to the state of Virginia. This study was 
undertaken in 1990 by the National Assessment of Educational 
Proaress (NAEP) . For the first time, student achievement in 
Virginia was compared to the achievement of students in other 
states in the areas of mathematical skills and concepts. The 
Virqinia data represent 104 public schools and 2,661 eighth-grade 
students In its report, NAEP provided the percentage of 

eighth-grade students scoring at levels 200, 250, and 300 on a 
scale of 200-500 by race, ethnicity, and gender. 

The following are the findings of the assessment related to 
black, Hispanic, and female student achievement: 

Two percent of black students and six percent of 
Hispanic students attained the highest proficiency level 
of 300 while 19 percent of white students attained the 
same leve 1 . 

• Differences between the percentages of females (i^U and 
males d"??) in Virginia who achieved at level 300 on the 
NAE? assessment were not statistically significant. 



Participation in the Virginia Junior Academy of Science by Gender 

Fc- 5C years, the Virginia Junior Academy of Science (VJAS) 
has p-ovided opp^ortunities' for students of the Commonwealth to 
present oriainai research in a refereed competition for 
recognition, ^awards, and scho arships . Student presenters are 
selected to participate in the annual VJAS competition on the 
basis of initial readings of project papers by a panel of science 
educators and practicing scientists. Students judged to have the 
best papers in the categories of competition, up to a pre 
determined lim.it for each category, are invited to present their 
papers at the annual VJAS competition. The 1991 group of 590 
students was used to evaluate student participation by gender. 
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The percentage of male and female participants was determined 
for each competitive VJAS category and for the total of 
participants. These percentages were ev^aluated to compare male 
and fem.ale participation rates for each category. (Figure 24) 
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V'hile more female (55^ than male (45v) students participated 
in the VJAS 1991 competition, male students dominated the physical 
sciences categories (chemistry, physics and engineering) by almost 
a 2-to-l margin, 65 percent to 35 percent. Female students 
dominated the life sciences (biology and genetics) to 
approximately the same degree, 67 percent to 33 percent. 
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Science and Technology Magnet School Enrollment by Ethnicity and 
Gender 

Enrollment data (1991-2) for the five Virginia magnet schools 
for scjLence and technology were examined and evaluated by gender 
and ethnicity as an indicator of achievement. Ethnic enrollment 
percentages were compared to the ethnic percentages of the state 
Student Enrollment Survey sample as an estimate of the 
representation by ethnic group. (Figure 25) 




Black students make up 4.1 percent of the 1 991-92 magnet 
school enrollment, Hispanic students 2.6 percent, and white 
students 74.5^. (1 991-92 enrollment data). By comparison, black 
students comprised 19.4 percent of the eleventh grade students 
tested in VSAP, Hispanic students 1.8 percent and white students 
73.0 percent. Female student enrollment m the magnet schools 

(42. 2\) is 15.6 percentage points less than that of male students 

(57. 8U . 

These data reveal that black student enrollment in Virginia's 
magnet schools is approximately 15 percentage points less tht^n the 
estimated black percentage of the Virginia secondary student 
population, using the eleventh-grade VSAP data as the estimate, 
while Hispanic and white magnet school enrollment percentages 
exceed the respective estimates of the total population 
percentages for each group. Female student enrollment is 8.6 
percentage points less than female percentage of the population 
(50.8%), using the same population estimate, a significant 
difference. Black, Hispanic, and female students have a lower 
representation compared to white males in the current science and 
technology magnet school enrollment. 
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Student Participation in the National Science Scholars Program 
(1991) 

In Karch 1991, the United States Department of Education 
began the implerten'::at ion of the newly enacted National Science 
Scholars Prograir. (NSSP) which was authorized under the "Excellence 
in Mathematics, Science, and Engineering Education Act of 1990 
(P.L. 101~5S9)." The program authorizes the Department to award 
scholarships to outstanding high school seniors. Each year, two 
students are chosen by the federal Department from a list of four 
nominees from each congressional district in the participating 
states. At least two of the nominees from each state are to be 
fema.le, and at least one of the two students chosen for the award 
by the President must be female. 

The program's purpose is to recognize student excellence and 
achievement in the physical, life, and computer sciences, 
mathematics, and engineering by providing scholarships to 
meritorious gradjating high school students to continue these 
studies at the pos*:-£econdary level. 

During the period from April through June, 1991, the Virginia 
Department cf Ec;:cation m;ade informiation available to school 
divisions about the requirem.ent s and purposes of the program.. The 
Department distributed the application forms, assembled a 
nc^rr.inat ing tear., evaluated the student appl ic? t ions , and submitted 
its four nominations for each of the part icipc? t ing congressional 
districts to the federal Department of Education. There were no 
applicants fron the Second Congressional District. 

A detailed review of the demographic data from this self- 
selected, highly achieving sam^ple of Virginia's twelfth-grade 
mathemiatics and science scholars indicated the following 
information : 

• Of the 92 participants, 63 described themselves as 
white; 27 of these were female. 

• Four black students participated in the program.. All of 
these applicants were female. 

• Ten Asian/Pacific Islanders participated in the program.. 
Four of these were female . 

• One Arr.er ican Indian female part icipa ted . 

• There were no Hispanic student applicants. 

• Fourteen students did not indicate race /ethnicity . 

• Cf the 92 applicants, 41 were female. 
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A detailed review of the transcript data included with each 

student's applications indicated specific inf orrriat ion about the 

courses seiecten by these high-achieving students. The following 
inf orrr.at icr. is preJ:ented on a gender basis. 

The 41 females took a total of iOl science courses above 
the Chemistry I level; 76 of these courses were in the 
physical sciences. This is an average of 2,5 high-level 
science courses per female student, 75% of which were 
physical sciences . 

The 51 males took a total of 102 science courses above 
the Chemistry I level: 82 of these were in the physical 
sciences. Thio is an average of 2.0 high-level science 
courses per male student, 80% of which were physical 
sciences . 

The 41 females took a total cf 89 mathematics courses 
abcve the Algebra Il/t rigonometry level, an average of 
2.2 high-level matheniatics courses per female student. 

The 51 males took a total of 122 mathematics courses 
arc've the Alaebra II /t r igonom.etry level, an average of 
2.4 high-level mathematics courses per m^ale student. 

The 41 females took a total cf 55 technology/ 
e no i nee r ing/ computer /science application courses , an 
average of 1.3 courses per female student. 

The 51 males took a total of 111 technology/ 
encineering/ computer/ science application courses , an 
average cf 2.2 courses per male student. 

The review of the demographic and course selection data for 
the high achieving students 'who participated in this scholarship 
program indicates several important points. Among these are; 

Black students comprised only about 5% of the applicants 
who identified their ethnicity. Further, there were no 
black m.ale applicants. 

Fem.ales accounted for 45t of the total applicants. As a 
aroup,they had a higher average number (2.5) of upper 
level science courses than males (2.0), and took just a 
sliahtly smaller percentage of physical science courses 
than males. On the average, females took fewer upper 
level math courses (2.2) than males (2.4), although the 
difference is small. On the average, females took 
substantially fewer techno logy- engineering- computer 
courses (1.3) than males (2.2). 
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These data suggest that among the top secondary students, 
ferr.ales and itiales participate and achieve at similar levels in 
science. Kat herr.at ics participation indicates a slight difference; 
hcwever, technology courses show a substantial difference, with 
iT.ales enrcilea in a higher nuniber of courses. 



Suir.rr.ary of all Indicators 

Elack students achieved at lower levels than did white 
students on all the measures used as indicators of achievement for 
this study. These measures included the following: 

• Percentage of black students receiving advanced studies 
diplorriaS 

• Scores on the VSAP assessments for all grade levels in 
mathenat i cs and science 

• ^ccres on the National Assessment of Educational 
Progress m.athemat ics assessment 

• Fart icipat icn in the Virginia Magnet Schools for Science 
and Technology 
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^^owmg measures : 



• SccrQS cn the VSA? assessments for ail grade levels in 
mathematics and science 

• S-^cres on the National Assessment of Educational 
Progress m.at hem.at ics assessment 

• Participation in the Virginia Magnet Schools fci Science 
and Technology 

• Participation in the National Scholars Programi 

Hispanic students achieved at similar rates to white students 
on the folJov;ir.g measure: 

• Percentage of Hispanic students receiving advanced 

studies did oma s 
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Female Students achieved at lower levels than did male 
student^s on the following measures: 

Participation in the Virginia Junior Academy of Science 
Completion (1991), mathematics and physical science 
categories only 

Scores on the science section of the eleventh grade VSAP 

Participation in the Virginia Magnet Schools for Science 
and Technology 

Female students achieved at levels equal to or exceeding that 
of male students on the following measures: 

Percentage of female students receiving advanced studies 
diplomas 

Scores on the VSAP assessments for all grade levels in 
mathematics and science, with the exception of eleventh 
grade science 

Scores cn the National Assessment of Educational 
Progress mathematics assessment 

Participation in the Virginia Junior Academy of Science 
Competitions (1991) all categories but ir.athemat ics and 
physical science 

Participation in the National Scholars Program 
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FINDINGS: APPROACHES TO INCREASE ENROLLMENT OF BLACK, 
HISPANIC, AND FEMALE STUDENTS IN MATHEMATICS, SCIENCE, AND 

TECHNOLOGY 



This section of the report presents strategies, activities; 
and programs that have proven successful in motivating students 
and developing their interest and achievement in mathematics, 
science, and technology. These strs'iegies are intended to 
increase the leve 1 of interest and competence of black , Hispanic, 
and feiTiale students in mathematics, science, and technojiogy. An 
additional objective is to increase the number of students who are 
literate in these disciplines and who are prepared to pursue 
advanced study in those topics. 

• Develop teacher education strategies to help teachers 
develop skills necessary to meet the special needs of 
black, Hispanic, and female students. 

• Develop extra-school instructional opportunities for 
minority and^. f er:,ale students with interest and aptitude 
in m.a t hema t i c s , science, and technology, using the 
Governor's school prograir.s as models. 

• Establish systems to communicate to students and parents 
the availability cf the extra-school, mtentorship, and 
work-study programs in mathematics and science. 

• Foster cooperative relationships between businesses 
involved in scientific and technological endeavors and 
local school divisions to provide work-study, 
m.entorship, shadowing and scholarship programs for 
black, Hispanic, and female students. 

• Develop opportunities for collaboration among teachers, 
counselors, parents, and school administrators in 
addressing the problem of increasing participation and 
achievement of minorities and females in the highly 
academiic instructional areas of mathematics, science, 
and technology. 

• Develop extra-school programs for minority and female 
students that use innovative, challenging instructional 
strategies and activities designed to improve interest 
and achievement in academic studies, modeled after the 
Governor's school programs. 

• Expand the Governors ' school concept to include programs 
for students who have exhibited potential but have not 
experienced exceptional achievement in academic 
mathematics, science, and technology studies . 
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Develop programs for teacher academic studies for 
teachers* modeled on the strategies of the SCME 
(Southeastern Consortium for Minorities in Engineering) 
and EQUALS projects. These programs provide self- 
assessment opportunities and develop strategies to deal 
appropriately with the under-represented populations in 
academic mathematics and technology. 

Evaluate the prerequisites and student assignment 
criteria for advanced mathematics, science, and 
technology courses with the goal of eliminating any 
unnecessary barriers to the participation of minority 
and female students in these courses. 

special intervention programs to -improve the participation 
and achievement of black, Hispanic, and female students in 
mathematics, science, and technology are important aspects of 
Droviding for equal educational opportunity. Believing that all 
students can learn and experience success in these important 
area"= is critical if all facets of the formal and inform.al 
educationa: systerr. are to help students overcome environmental 
barriers to success in academic pursuits. 

Integ.-ating Black, Hispanic and Female Initiatives into other 
Department of Education Initiatives 

The current reform initiatives in which DOE is involved, such 
as V-QUESxr Common Core of Learning, Restructuring of K-12 
Education, and the Xerox Project, should reflect the findings of 
this report in the DCE corr,r.itment to provide equal educational 
opportunity without reaard to ethnicity or gender. The strategic 
plan for each of these initiatives should include methods of 
addressing the special needs of minority and female students. 

The Department's Common Core of Learning and "restructuring" 
projects at the early childhood, pre-and early adolescent, and 
adolescent levels have the DOtential to diminish inequity in 
education practices for all Virginia students. Specific 
recommendations resultina from this study should be integrated 
into local school division curriculum efforts as they implement 
the Common Core initiative. This integration will help assure that 
the common Core initiative, as implemented in local school 
divisions, will address the needs of all students. 

In the Department's continuing efforts to restructure 
education, special consideration must be given to the issue of low 
enrollment of minorities, especially blacks and Hispanics, in 
academic and advanced academic courses. Close inspection of the 
data in this report reveals that female students, while generally 
participatina in advanced academic programs at a rate which equals 
or exceeds that of male students, were not enrolled in the 
highest levels of mathem.at ics , physical science, and technology 
courses to the san.e degree as were male students. 
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SUMMARY OF FINDINGS 



The st^jdy tearr: collected and examined data documenting 
student enrollment in mathematics, science, and technology courses 
by ethnicity and gender. In addition, data from several sources 
were evaluated which are direct or indirect functions of 
achievement. These data, which were studied as indicators of 
achievem.ent , include the following. 

Virginia Science Assessment Program (VSAP) scores 

National Assessment of Educational Progress (NAEP) scores 

Virginia Junior Academy of Science (VJAS) participation 

Diplomas received by type 

Virginia science and technology marrnet school enrollment 

National Science Scholars Program Participation 

These data v/ere also evaluated by gender and ethnicity. The 
findings generated through the evaluation of these data are 
summarized in this section. 



FINDINGS 

Black and Hispanic students were found to perform at a lower 
level than white students in both participation and achievement in 
mathem.atics and science, especially as participants in advanced 
courses. The difference in both participation and achievement was 
greater for black students than for Hispanic students. Female 
students participated and achieved on par with male students in 
most facets of mathematics and science studies. An exception 
occurs in advanced mathematics participation where the percentage 
of male students (52.6%) significantly exceeds that of female 
students (47.4'-), Male students also had greater participation in 
Virginia Junior Academy of Science mathematics competition in 
which 85 percent of the participants were male. Other exceptions 
were noted in the participation of female students in VJAS 
physical science competitions, in which 65 percent of the 
competitors were male, and in magnet school enrollment, in which 
the female enrollment is 42.2 percent compared to 57.8 for males. 

The enrollment of black (8%) and female (12.3%) students in 
the most advanced technology program, pre-engineering, was lower 
than the respective population percentages (approximately 20% and 
50%) . 

Additional findings in this study are as follows: 

• Of all white students in the science sample, 4.5 percent 
were enrolled in advanced academic courses, v;hile 2,2 
percent of Hispanic students and 1.8 percent of black 
science students were enrolled in advanced acaderriic 
courses . 
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Of all white students in the mathematics sample, 9.7 
percent were enrolled in advanced academic courses, 
while 7.3 percent of Hispanic students and 2.9 percent 
of black mathematics students were enrolled in advanced 
academic courses. 

Of all female students in the science sample, 5.4 
percent were enrolled in advanced academic courses, 
while 4.0 percent of male students were enrolled in 
advanced academic science courses. 

Of all female students in the mathematics sample, 8.6 
percent were enrolled in advanced academic courses, 
while 9.3 percent of male students were enrolled in 
advanced academic m»athematics -courses . 

Black female enrollment in advanced science (5%) and 
mathematics courses (3%) was less than black female 
percentage of the mathematics and science samples (10%) . 

Hispanic female enrollment in advanced science courses 
(0.05%) was approximately one-half the percentage of 
the sample 0.9^., while enrollment in advanced 
mathematics equaled the percentage of sample enrollment. 

Of the total enrollment in the technology education 
course sample, 14.0 percent were female and 86 percent 
male . 

The percentaae of white students enrolled in advanced 
mathematics," science, and technology courses was 
significantly greater than the percentages of black or 
Hispanic students enrolled in the same courses. 

The performance of black students on the National 
Assessment of Educational Progress (NAEP) mathematics 
test was significantly lower than that of white 
participants. The performance of female students on the 
same assessment was not significantly lower than male 
students . 

Black student enrollment in Virginia's magnet 
schools (4.2%) is approximately 15 percentage points 
less than the percentage of black students in the 
Virginia student population (21%), while Hispanic (2.6%) 
and^ white (74.5%) enrollment approximates their 
percentage of the total Virginia student population. 
Female student enrollment (42.2%) is approximately 7 
percentage points less than female percentage of the 
population (49.6^-) . 



Male students dominated the Virginia Junior Academy of 
Science physical sciences (chemistry, physics, and 
engineering) competition by almost a 2-to-l margin, 65 
percent to 35 percent. Female students dominated the 
life sciences (biology and genetics) to approximately 
the same degree, 67 percent to 33 percent, 

A review of diplomas received by 1990 Virginia graduates 
indicates that the percentage of black students was 
lower than other Virginia students who earned advanced 
studies diploma (23%), while Hispanic students received 
advanced studies diplomas at a similar rate (38%) to the 
average for all Virginia students (39%) . 

In the NAEP study 2 percent of black students attained 
the highest proficiency level of 300, while 19 percent 
of white students attained the same level. 

Differences between the percentages of females (14%) and 
males (17^c) in Virginia who achieved at level 3C0 on the 
KAE? assessment were not statistically significant. 



RECOMMENDATIONS 



The Department of Education should form a team of 
mathematics, science, and technology educators to plan a symposium 
with the aoal of developing a strategic plan to address increasing 
the participation (enrollment) and achievement of black, Hispanic, 
and female students in these disciplines. The symposium agenda 
should consider, but not limit discussion to, the following 
potential intervention activities and strategies. 

• Develop special pre -school mathematics, science, and 
technology readiness programs. Such programs have been 
modeled in Virginia, but on a very small scale . (The 
Dwight D. Eisenhower Mathematics and Science Education 
Act) 

• Develop special proqrams for secondary students such as 
after-school and Saturday enrichment programs. Such 
programs, targeted at underrepresent ed students, have 
provided mathematics, science, and technology enrichment 
both nationally and in Virginia for several years. 
(National Science Foundation) 

• Provide mentorship, scholarship and internship programs 
and job shadowing opportunities by business/industry and 
the public sector. These programs have been modeled in 
Virginia's science and technology magnet schools. 
(Student Enrollment Survey) 

• Improve teacher training through instructional modules 
that address the special ' ducational needs of black, 
Hispanic, and other underrepresented students. Teacher 
recruitment practices that recognize the need for 
aopropriate role models for minority and female students 
should also be a consideration. (National Science 
Foundation, Student Enrollment Survey) 

• Develop programs for parents that prepare them to assist 
their children in making course selection decisions and 
consider career choices in mathematics, science, and 
technology. (Student Enrollment Survey) 

Develop mathematics and science enrichment programs 
outside of the public secondary setting that are 
supported cooperatively by the Board of Education, the 
State Council of Higher Education, and business and 
community organizations. Such programs could increase 
the interest and achievement of minority and female 
students in mathematics and science and provide access 
to such programs for a larger number of students. 
(National Science Foundation) 
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Develop and irr.plement classroom instructional strategies 
that encourage female students to pursue advanced 
physical science courses and mathematics studies.. 
(Southeastern Consortium for Minorities in Engineering) 

The strategic plan developed should be integrated into 
the Department of Education's educational reform plans sucii as 
World Class Education (WCE) and Virginia Quality Education for 
Science and Technology (V-QUEST) . 

It is further recommended that each individual school 
division evaluai the distribution of its student population in 
applied/general, academic, and advanced academic mathematics, 
science, and technology courses, by gender and ethnicity. if 
minority/female participation rates are- revealed to be lower than 
that of white/male students, a local strategic plan should be 
developed and implemented to address increasing the participation 
rate of the under represented . 
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APPENDICES 



APPENDIX A 



Statistical Analyses of Enrollment Data 



Statistical Analyses of Tata 



For the kind c: data ccljected fcr ti".:s prr,je::t, the laa^ge-" 
sarr.ple test fcr corr.i: ar ino tv;c binorriial propcrt i or. s was chosen as 
being most appropriate. This is a test that, is useful for mar.y 
practical research proLlerr.s. This test coir.pares the difference in 
proportions between any two croups. Tht test results in a z- 
score, frorr: which the significance of the difference between the 
two groups can be determined. Fcr the purpose cf these data 
analyses, a z-score of 2.55 was used tc deterrr.ir.e if a difference 
between two croups was statistically significant. The results of 
these analyses for mathematics and science apply only to the 
sample of divisions in the project and cannot be generalized to 
the state as a whole. A random, sample of divisions cr schools 
would be necessary for such a generalization. The results fcr 
technology education are based on VER.S2 data which also may affect 
the results since enrollments are unduplicated counts of students 
in courses; a student is counr.ed only once even if enrolled in 
mtore than one course. Enrcllm.ent in each ccurse c::uld produce 
different res-^lt s . 



The fcllov:inc elements were usen rcr a^^ i: tn-r s t at. i - 1 oa 
tests in this arnendi:-:: 

1. Research hypothesis (H.)-what is to be verified. 

H. :p.-p.^: 

There is a dif fere nee bet v;een t he p r op ort ion s . 

2. ::ull hypcthesis (H:,^-v;hat is tc be testec. 

p -p =C 

There is n :: differenre i:etweer. the r rope rt icn^; , 

3. Test St at i 5t i c-t he nuri^r cor^ute^ fr^m tne aata . For 
this test a o-socre ts con.ruteu. 

4. Re"^e::tion recion-va lues fo-r the test statistic wnere the 
null hypothesis can reasonaiily be rejected. For these 
data a twc-tailed test with an alpha level of .01 was 
used. A z-score greater than 2.56 was significant in 
either direct ic-n (plus or m.inus). If the z~score was 
greater than 2.58 from zero, the null hypothesis of no 
difference was rejected, and it was concluded that the 
two proportions were cifferent, at a probability level 
of .01 , ' 

The test statistic v;as then com.puted, and the null hypothesis 
accepted or rejected. In the twenty-nine comiparisons made, there 
were only three irstances in which there was not a statistically 
significant difference between proportions. They were: the 
difference in proportions in science academic courses for 
Hispanics and whites; principles in technology education fcr 
blacks and whites; and production in tecnnclogy education fcr 
Hispanics and whites. 
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i Ao^cemic Courses 
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0 / : 


0.040; 








-e.T^a.e i 


2930: 


0.045- 


5.2" 
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•Acacemic Courses 


Black 
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0 
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— — — . 


•White 
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0 
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Black 
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I 


! 
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.5 


: Y i 
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Acoliea Courses 


■ Hisoanic 
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0 
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205391 


0 
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5 
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Academic Courses 
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i 




White 


7725 = 1 


0 
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Ac/ancecj Courses 
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0 
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4 


7 


Y 1 


i 
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-Maie 1 
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0. 
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1 5 3 0-i-. 


0. 
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1 6 


71 
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Acacemic Courses 
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5 •: " - 5 ■ 


0. 


565. 
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.Maie i 


7 CI d; 


0. 
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APPENDIX B 



Department of Education Requests for Proposals and 
Approved Work plan; 91-36 & 46 
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RFP- Request for Proposal 

Virpnia Department of Education 




sncws trie lack cf 



There is T.uch evidence and expert ccinicn which 



r~ici.paticn and achievement of minorities i: 



^ » ^ W*. All — ^ U j-Ci 

science, mathe-.atics and advanced tech^nolcgies which have their 
bas:.£ m sc2.ence and na*"''" ^v--'- ^_ . . 



his see.T.s to be especially true fcr 



blacK and Hispanic n:incrities. Since there is seme evidence, 
yet inconclusive, tha- the achievenient and participation of 
T.incriry sz^j^der.zs in the public schools of the Commonwealth, 
especially Hispanic and black, is significantly lower than the 
acnieve-ent level fcr the whole cf the student population, an 
exa.T.inar icn cf the achievement of students by ethnic affiliatio: 
sncu^c^ ce accc-p.ished . This infcrr.ation would be extremely 
valuanle in determining the extent to v?hicn a distarate 
situaticn^exists_ in these instructional areas and'prcvide 
guidance fcr implementing apprcpriate strategies to improve the 
acnievem.ent and participaticn cf minority students in szLence 
and m.athem»at ic3 . 

Q ^ m tmmttrmt^ m — Sl^ — ^ rRCB^^>f ; assBss tne acnievem.ent , 

participation, ana m.agnitude cf disparity cf black and Hisoanic 



St u cents 
a battery 
education 



m science and m.athem.at ics in Virginia; and to develc: 
of proven successful intervention and prevention 
prcgra...s replicaticr. through clearlv-def ined oilct 



l^C/= - ^ Vc:^ 



cense CI en 



acnievem.ent c: 
m.a k e s im.p r c v i : 
described, 



^earnir 



noes or 
e s t 



-acK or participation and 

the welfare of the total society 

these students, in the areas 



c. i;..:;era; 



ve ana one which should cert 



Lin_ V 



witnin tne stated m.issicn of the Virginia Deoartment of 



Ln so lence 



renerate cata to exam.ine the hypotheses: 
n^ack anc Hispanic student achievement 
and mathem.atics is significantly lower than the 
acnievem.ent of the total population cf students in 

participation cf black and Hispanic students in 
advanced level science and mathematics courses is 
significantly lower than for the total peculation 
cf students in Virginia 

Ar.y ctner m.incrity populations which m.icht be 
identified (acnievem.ent and part icioaticn) in this 



ERIC 



STcopy/iy/inflBiE 



RPP- Recuest for Procosal # 

t VVrjinij Department of Education 
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Tc estac^isr. tne n:agn:.t:uce or tne c:.£parity a.-ncng 
srudenrs as cired ar.d thus the degree cf need for 
intervention . 

Tc identify szLeT.c^ education progranis which have 
proven successful at in;proving the achievement cf 
mincrity students in science and mather^iatics . 
Tc clan 



''^'"r intecraticn cf this crccrain into DCE ccr^ 



cumcu.ur., re£tructur:.ng, 
reform, initiatives . 



V-QL'ZST, and ether DCE 
This cro~ect should (a' 



R^CUT?.E3 D^LI^^?J:B1ZS /PP^CDUCTS : This cro^ec^ 
o resent a reocrt to the Manacerr.eno Grouc includinc rssearoh ai 
ir.plementaticn strategies by August 15, 1551, (h) generate 
information to guide the development and im.plem.entat icn cf 
e cu 0 at I- 0 n a 1 oreventiori and i_ nterventicn strategies whioh coul' 
oositivelv im.oaot the effectiveness cf teachinc and lea'*"^.'no 
science for m.incrity students (Black and Hispanic) statewide. 
Such inf orm,at icr. wculo (c; provide the im.petus to develop 
ive instructional orccrram.s desicned to soecifioallv 



re-au~ve to acacem.ic 



>^ w — 



a c cress tne neecs or m.mcrrov stucen' 

"j;^ ^ 2r f o rm»an ce in science and m.athem.at" _ 

intervention prcgram.s miight he developed as comn* 
cocperaoive efforts, special residential procram.s at collece 
and universities, comjr.unity based education projects, 
ceve — oom.ent anc cjLSse m.inate cf effective s*"'*~a*~^c''^'^ ti*^"*"'^uc'^ 
existing school professicnal developmten 
in-service teacher preparation program.s 



program.s and/cr pr 



report wcu-C accress eaoh cf these areas and non- 
:na' program. mcCdels developed for reccrrn.endina to Iccal 



I* w 1^ ^ 
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RFP- Request for Proposal 



estarlish zr.e r.agnituce cf the C-sparity l:etwee 



T.ale and fer.ale srudents 
the need tc identify the degree and 
intervention strategies . 



as cited and thus demcnsnrai 
ciace for 



To identify nrather.at ics and scLer.ce education 
intervention strategies which have proven successful 
at^i.T.orovinc the achievement cf fer.ale students cf 
soience and'r.ather.atics and tc provide integration 
^^'^'^rjr.'=-ndaticn5 for the cere currioulur.. 



R-cat?.ED n^- --7v?,^-T,?:s /PRODUCTS : 

successful science crcgrarr.s and strategie 
n.ather.atics , and advanced technology inst 
aeration with the ICE core ourriculur. 




A 



7- ^'/--ii 



61 



Progrczm to Improve P:zr:icipation, Learning and Achi^ement 
of Slack and Hispanic Minorities in 
Scier.ce, Mathematics and Advanced Technolooies 

#91-36 



SUN'tAfARY OF APPROACH PROPO^FD' 

Ttjs prcposai ddvr.s to study and confirm perceived discrepancies in the 
participation ar.d achievemenr of African American and Kspanic students in 
comparison to majcrir/ popudation students in Virginia public scioois. The studv 
involves the examinadon of the achievement and participadon of minoritv 
students in the areas of mathematics, science, and advanced technologies as 
represented in Virginia public schools. 

The prciec: team will engage in the collecticn of data on sva±erx participadon 
arid achdevem.ent in mathemadcs, science, and advanced technoicr/ courses! Tne 
data will be analyzed to de:erz-dne the extent to which there is' a discreoancv 
ber.veen th.e achieve-en: ar.d parddpadcn of selected mmcrir; grcurs and the 
majcrir/ group m VL-giria public schools. Results of Lhe study ^-2ce sumunarized 
in a report to the Ceparunen: of Educadon Mar.agement Team, accom.rarued by 
team, recom.mendaticns and descriptions for initiatives to improve student 
achievem.enr. Because seme aspe:rs of this study overlap wim aspects of the studv 
on tracking and ability grouping, some of the project work can facilitated bv 
coUaboradon and the sharine or data. 



IMPLEMENTATTOV AN/MFTHODOT nCY- 




^^^^v Staff T:-e Schedule 

Conduct full tearr. meeting Cotman and May 20-24 

to review tecmrdcai aspects full team, 
of project; Review the 
strategic plan for coUecdon 
and evaluadon cf data 

Identir/ advanced course Cotman Jur.e 1-30 

offerings in Virginia in Willcox 

science, mathemadcs, Rezba 

and tedinology (use Avers 

available data from the 

study of tracking/abilir/ 

grouping in Virrinia; ' 

6 I 



BEST COPY AVAILABLE 



Staff 



Time Schedule 



De:er:r.:ne other .^.irxrlf/ Cofcnan 

pcpuiarzcns whici". should. Rezba 

be considered :cr rerrcr- Wiilcox 

mar^ce and parddpadon Kyiton 
discrei^andes 



Mav 2O30 



Idendfy research method tx) 
be used ir. the sn:dy (srady 
requires comparison of 
paxddpadon and achieve- 
ment data of selected 
minorit;/ populadons with 
data of maicnr/ r?cculadon; 
Develox: research desien 



Cotman 
Rezba 
Fiiebaugh 
Keeling 



Mav 2O30 



Identify :nd:ca:crs of student 
achievement ir. sder.ce, 
m.athemarics, ar.d techno- 
logy/ (e.g., S.A.T. scores, ITBS 
scores, course grades, partid- 
padon in advanced competi- 
tions and scecial rrcerams 



Cotman 
Wiilcox 
Rezba 



Mav 20-30 



Idendfy indicators of student Cotman 
participation in sdence, Wiilcox 
m.athematics, and techmo- Rezba 
log^/ (e.z-, course erj'oilment 
data) 



Mav 20-30 



Collect data 



Analyze data collection; 
determine the extent to 
whidn there is a discrepancy 
between the performances 
and achievemen: of selected 
mdncdt'; c^rouc: 
maicrir/ ^zrour 



ind the 



Cotman 

Rezba 

Wiilcox 

Ayers 

Firebaugh 

Bryant 

Cotman 

Rezba 

Firebaugh 

Keeling 

Wiilcox 

Br/ant 



June 1-July 20 



July 20-25 
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Staff 



Time Schedule 



Ceveicr ccnc:u3icns 



or Cum 



10, Develop cuestcnnaire and 
siirvey selected states to 
identify successful inidatives 
for improvemen: of science, 
mathematics, and techj^iO- 
Iog3/ parddpancn and 
achievement of minoritv 
students, prepare summary 
report; use com.purer Imks in 
Departments of Hducadon 
across the nadcn 



Cotnan 

Rezba 

Firebaug: 

Keeling 

Willcox 

Br/ant 

Cotman 

Kylton 

Br/ant 

Rezba 

Avers 



July 25-30 



July 1-30 



11. Con 

zaticns to icendfv effecdve 
proeram.s for im.provement 
of minor: r/ achievem.ent 



..act r^rcressicna^ cr2;ani- 



Br/ant 

Firebaugh 

Willcox 



iVlay 15-July 1 



IZ Extrapobte factcrs such as Cotman 

teaching ccndidcns, policy Rezba 

statem.ents, administrative Willcox 

procedures, etc. w'^rdcr. seem Firebaugh 

to have pcsidve and nega- Br/ant 

tive impact on —Ir.criv/ Kylton 
achievem.ent; precare a 
written sumunarr 



Julv 25-30 



13. Prepare segm.en: of report 
on recomm.endadons for 
intervendcn and preven- 
tion strategies in LEA's, 
teacher preparadcn, com- 
munity-based programs, 
pajrtnersrips, etc. 



Cotman 

Rezba 

Firebaugh 

Ayers 

Willcox 

Hvlton 



JuJv 25-30 



o BEST COPY AVAILABl. 
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14. 



^A^ctivi t^/ Staff Time Schedule 

Design a piaji :cr inregra- Cotnan Juiy 25-30 

ten of prevenricn and Razba 

inters/ endcn strategies for Hyiton 

minority achievement Br/ant 

with Department of Wiilcox 
Education reform initia- 
tives such as the Virginia 
Common Core of Learning; 
Rastracturing of Education, 
K'l2; V-^UEST, Challenge 
2000, Xerox Project, etc 

15. Prepare the final report for Cotman - Augu:;^ I 10 

the^DOE Management Rezba ^^<^^^ 1 , i I 

Team Firebaugh 

Wiilcox 

Br/ant 



DEHVER.ABLES PROPOSED ^REOLTRED .^^VD ADDmONAL): 



A report which summarizes aspects of a research study on the participation and 
achievement of African American and Fiispanic students in science, mathematics, 
and advanced technologies in Virginia public schools, including 

—research and implementation strate^es 

—information to g^oide the development and im.plementation of 
prevention and intervention strategies for teaching and 
learning in Virginia schools 

—suggestions for innovative instructional programs for minority 
students (community/school cooperative efforts, 
special residential programs at colleges and universities, 
corranunity-based education projects) 

—suggestions for professional development program.5 and pre- 
and in-ser/ice teacher preparation initiatives 
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BEST COPY AVAILABLE 



BUDGETTQ INCILT)€ PmECT AND TV PIRECT COSTS. OUTSTTQF ^E.CQT.l^rrQ 
PURCHASED SERVICES, AND ESTTMATT FOR FTPS RFOTJTCFn. 











1. 


Conduct rLLil teaui meeting 


2 hours 




z 


Identir/ course offerings 


12 hours 




3. 


Detenrir^e minoritv rorulations 






4. 


Ider.tLr/ research methodology 


4 hours 




5. 


Identify indicators of student 
achievement 


6 hours 




6. 


IdentLr/ indicators of student 
pa,^r:c:padcn 


6 hours 




7. 


Ccilec: da:a 


30 hours 


ScOO 


8. 


Anaiyze data collection 


15 hours 


S2C0 


Q 


Develop ccnciusioRS 


10 hours 




10. 


Develop questionnaire and 
sur/ev selected states 


12 hours 


$300 



11. 


Contact professional organizations 


9 hours 


IZ 


Extrapolate factors 


10 hours 


13. 


Prepare segznent of report 


10 hours 


14. 


Design plan for integration 


12 hours 


15. 


Prepare Enal report for DOE 


15 hours 



MaTiagement Team 
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TJ<^T OF STAKrHOLDFl^S AND TNTENDFD ALT)TENCIS: 



• Departrr.ent of Education 

• Saidents - oarticjiariv mincrlt^' students who are African *Ar;er:can 
and Hispanic 

• Instituticns of higher education 

• LEA'S in Virginia 

• Teachers of science, mathematics, and advanced technology/ education 

• future em.:?loyers of minority students graduating from Virginia public 
schools 



FVALUATTON FLAN TO INCLUDE TNDTCATORS OF PROTE< 



Timeiy submission of report to the DOE Management Team. 

Assessm.ent by a panel of 15 experts or practitioners in science, m.athemadcs, 
and tecrmclog:/ education (teachers and supervisors in these content areas, 
instructors in higher education, etc.) to determine percepticr^ of usefulness 
of research findings and predictions for impact on student achievem.ent an.d 
partidpaticn for mincnty srjcents in science, m^athemtatics, and technology/ 
education 
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Student Enrollment Survey Form 
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STUDENT ENROLLMENT SURVEY 



DIRECnONS: 



Please provide 1990-91 enrollment infonnarion appropriate to your school's 
organizatiorL *Specificarions for racial/ethnic categories are listed 
below. Thank you. 



1 . Indicate ±e total number of students enrolled, by grade. 

grade 7 grade 10 

grade 8 grade 1 1 

grade 9 grade 12 



Indicate by racial/ethnic category, gender, and grade, the total number of students enrolled. 



Grade 7 
Grades 
Grade 9 
Grade 10 
Grade 1 1 
Grade 12 



American 
Indian 

HP 

I 

/ 



Asian . 
American 

/ 

/_„ 





Black 
M/F 
_/_ 



7_ 



Hispanic 
M/F 



White 
M/F 
^ 



J 



J. 



* Specifications for racial/ethnic categories: 

-American Indians (Includes Alaskans) 

-Asian & Asbn American (includes Pakistanis, Indians & Pacific Islanders) 
-Black (iiKludcs Jamaicans, Bahamians and other C^arribbeans of ALican but not 

HispaiJc or Arabian descent) 
•Hispanic (includes persons of Mexican, Puerto Rican, Central or South American or 

other Spanish origin or culture) 
-White (includes Arabian) 



-0, 



3. Lidicare the ni:n:ber of srjcents in ±t Cais of 1991 who received the Advanced Studies 
DiDiOixa. 



.AjoDerican 
Indian 



Asi;?n 
Anoerican 



Black 



Hispanic White 



_/_ 



M/F 



M/F 
/_ 



M/F 




M/F 
/_ 



Indicate, by racial/eriunc category and gender, the total number of seventh grade students 
enroUed in pre-algebra (or equivalent course specifically desisned to prepare students for 
Algebra I in the eigh^n grade). 



.American 
Indian 

M/F 



.Asian 
AL^serican 

M/F 

/ 



Black 
M/F 



Hispanic White 
M/F M/F 

/ / 



Indicate, by racial/ethnic category and gender, the total number of eishJi sraders enrolled 
Algebra I during the 1990-91 school year. 



American 
Indian 



M/F 



Asian 
American 



HF 



Black 
M/F 



White 
M/F 



Hispanic 

M/F 

/ 



6 . Indicate, by raciaVethnic category and gender, the total number of students who scored 
1 100 or above on the Scholasdc Apdtude test (SAT). 



American 
Indian 

HF 

/_ 



Asian 
Airedcan 

MP 



Black 
M/F 
_7_ 



Hispanic 

M/F 
__J 



White 

MfF 
I 
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-3- 

7. Are students abilirv- grouped for the following courses? If so, how many levels 
are available? 

ii2 # of 'Levels 

Earth Science 

Biology 

Chemistry 

Physics 

Algebra I 

Algebra n 

Geometry 

8 . List incentives which would encourage female, ethnic minority and low family income 
students to enroll in science and math courses. 



9 . List strategies and initiatives which would increase the academic achievement and 

critical thinking skiUs of female, ethnic minority and low income students such that they 
are better prepared for work and higher education? 



Survey Completed By School Division Date 
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APPENDIX D 



Data Summary for Science, Mathematics and Technology 
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APPENDIX E 



Virginia Science and Technology Magnet Schools 
Enrollment by Ethnicity and Gender 
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APPENDIX F 



Secondary Mathematics, Science, and Technology 

Course Offerings 



SECONDARY SCIENCE, MATHEMATICS, AND TECHNOLOGY 

COURSE OFFERINGS 

This appendi:-: ILszs z'r.e science, natherr.a^ics, and tecnr.olcgy 
courses cffered in Virginia public seccndary schools and 
catecrcrizes them cy type. (The rechnolcgy educaticn courses in 
the cata sar.ple were obtained frcir. the 1990-91 VERS report.) 

iVpplied/General Courses. Applied/general courses are 
traditionally designed with content and e xpec t a t i c n s 
differentiated for students perceived to be cf lower ability, or 
perceived zo lack apprcpriate preparation for academic courses. 
Students who pursue these courses are generally not expected tc 
attend collece, but to irjr.ediate ly enter the work force upon 
Graduation. These courses give credit toward the standard 
diplcT.a . 

Academic Courses. Acader.ic science ccurses prepare 

students fur zzsz^s-^zzzza.:::'' educaticn as wel. as ^cc entry rn scrr.e 
t^'**hn*c^al f-ields. These ccurses oz-ve crecit icr bcin t.^.e 



Advanced Academic Courses. ?,d\^ar.cec. acader.ic scie 
ccurses are cffered m Virginia secondary schzzls fsr students 
with excepticnal interest and 'cr aptitude fsr science tcpics. 
These ccurses are cffered either as Advanced Placen^ent prcgran;S, 
Iccall'* selected seccnd level ccurses such as Biclcc*.* 11/ 
oceanccr ach*.*/ cr Cher.istry II. These ccurses are cffered tc 
students whs have csr.pleted prerequisite acaderr.ic ccurses and rr.eet 
other prerequisites . 

Technology Education Courses. The technclcgy educaticn 
c r c c r a rr. f c r high school p r c v i de s cha 1 1 e n g i n g experiences and 
ensures the self-act ualicaticn cf the adolescent learner. The 
curriculurr. is fcrmulated fr err. experiences with tec hn clogical 
resources and systems. Program content stents fro.T. the study cf 
technologies and challenges the student's ability to apply 
scienfific principles, engineering ccnoepts, and technological 

Seccndary schools in Virginia are required by The Standards 
for Accrediting Schools tc offer four acade.Tiic science and 
mathe.Tiat ics courses in their prograrr. of studies. Courses may be 
selected froir. the lists of applied/general and advanced academic 
categories for inclusion as well. The number and type of 
applied/ genera 1 and advanced academic courses selected for 
inclusion in a secondary school's prcgram. cf studies is a local 
schccl division decisicn. 



Applied/General 

Applied Earth Scier.ce 
Applied Biclccy 
Applied Physical Science 
Cor.s u ,T. e r C h e rr. i s t r y 
Applied Physics 



Academic 

Earih Science 




Advanced Academic 




A c* a n c e d ? 1 a c *^ rr» e n *" B " ~ ' >-» • • 
Che.T.isrry 11 

A c V a r. c e d ? 1 a c e rr.e r. t F h s i c ^ 

^iATH£^£ATICS COURSES 

Applied/ General 

General Mathematics I 
Applied Mathematics 
Ccns'jnier Mathemat i cs 
Basic Algebra 
Info rma 1 Geome t r v 



Academic 



Algebra I 
Algebra I, Part I 
Algebra I, Part 11 




Ac V H r. c c A I. cr 6jo r H , ' T — i. cr c r. crr.s ti r'/ 
3c.T,puzer Marherr.ar ics 

Advanced Academic 

Mawhemawics Ar.a lysis 

Eler?ientary Mat-hematics Funcricns 

Calculus 

a 1 y t i ca 1 Ge crr.e z r y 
Advanced Placement Calculus 
Multivariant Calculus 
?.dvanced Placement Computer Science 
Probability and Statistics 

TECHNOLOGY COURSES* 

Principles of Technology Program 




Communication Program 

A r 0 n i t e c t u r a 1 2 r a v.* i n c 
Engineering Drawing 
■^'q/— — anc Electrcnxcs 1 
Tr~o/^'*~*^"'Q"'^*^ anci Elec**roni.cs 1 
Graohic Arts 



Production Program 

Materials and Processes 

Construction 

Manufacturing 



Transportation Program 

Transportation 
Energy and Power. 



* The technology education courses listed above were reported in 
the 199C-51 VERS reoort. 



Si 



T r z. cr c r. c JT; 8 - r v 

Aciv3.r. CSC. PtlcGorc 'Tr i-crcriCrn6 - r*/ 
Azvancei Matner.atics 



Advanced Academic 

M a :: h e n^, a t i c 5 An a 1 y s i s 

Elemenrary Marherr.at ics Fun cti ens 

C a — c u 1 Li 5 

Analytical Gecmetry 

Advanced Placernent Calculus 

Mult i variant Calculus 

Advanced Placeir.ent CGrr.puter Science 

? rcbatility an:* Statistics 



TECHNCLOGY COURSES* 

Principles of Technology Procram 

Principles cf Zechr.cLzc\' I 
r r m 0 i c 1 e s ^ — e c n n c 1 c c */ Z.Z. 



Conununi cat i on Program 



Basic Te whn i ca 1 ^ravine 




Electricity and Ele ct rcnics I_ 
Gracl.ic Arts 



P reduction Program 

Materials and Prccesses 

Construction 

Manufacturing 

Transportation Program 

Transportation 
Energy and Power . 

Pre -Engineering 




Additional Request "Form 



If you would like additional copies of this report please send a check or 
money order written to the Virginia Department of Education for $3.10 each 
Sorry, we can not accept cash or purchase orders. 



(postage included) 



Unlimited, non-profit duplication i? permitted. If a portion of the material is 
used, full credit must be given to the Virginia Department of Education. 

Please fill out the form below and mail it to: 

Virginia Department of Education 
Office of Public Affairs — 25th floor 
PO. Box 6-Q 

Richmond, Virginia 23216-2060 



r" 



RFP # 91 - 36/46 

Title of A Study of the Participation and Achievement of Black, Hispanic and Female Studer.^s 
report: In Mathematics, Science, and Advanced Technologies in Virginia Secondary Schoo ls 



Number of copies requested:. 



Amount enclosed:. 



Name:_ 



Street Address 

(No P.O. Box Please):. 

City. 



State:. 



.Zip: 



This form will serve as your mailing label, please make sure it is accurate. 
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